Method of Detecting Risk Factor for Onset of Diabetes 



Background of the Invention 

Field of the Invention 
[0 0 0 1] 

[0 0 0 2] 

Description of the Related Art 

^ 0 . Wf'-e^>/^ < i t> 3 0 0 0 7jA(DmW:mm^f)^^ '0 . . MM^^A 

0 ojjx-^m^mmBLxioy) ^ ^omt. wc^mat. i o o ojjxim-t 

^xh^^ t^^htix\^^^c 

[0 0 0 3] 

m^'Mit. ^f*. t^Mmmi^t-:>x(D^muxh^i^^/^=^-:^Mnm\^\^ 

iKH^S^erL. ^com^tl^X. Wi'^K^J]^=^-:^mm^h^^mBXh6 
[0 0 0 4] 

^(Dm^miat. -c^^v ym^'wm^m ( i ddm : i mmmm) . ^ 
y (N I DDM : immmm) Rmoimmmm m^M^m 

mm. mikm(D^'^(DmmKi^^xmm'r^mmm) KAm^n^o 

[0 0 0 5] 

^i^m^wmm ( I DDM : I mmWim) a. itm^^^m^^&L 
. ^(Dmm-A^MMxhv. ik^immi^thx^hymmmL. 4y:^'jyu 

[0 0 0 6] 

rtijc^b. 4y^vyfmm±mmm {n id dm-, immmm) it. ^¥ 
mi^m^m&-r^^t^^^<. ^(Dm-^hnmrnrnw (igt) -^m^^^^^^i^ 

fi\Mwmxh^, 

[0 0 0 7] 

^^Wl'^o 19 9 l^\Z., Ame rican Diabetes A 
s s o c i a t i o n (ADA) tt, ff bV^)^^^)SO^^ ir^ifS^P^IS* bf' 

'^^i'^nxz.^'^mwmnm^h-^ix^f^^hxh'^. 

[0 0 0 8] 

r3:5r'^-if (MODY2) , HNF-4a (MODYl) , HNF-la (MO 
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[0 0 0 91 
[0 0 10] 

Summarv of the Invention 

[0011] 

f-^^ y ^;/^ADP y (cADPR) (DW^lLXli^^W-MX 

fcSCD 3 8 ^ri- K-r^jt^^ (J^T^ CD 3 8jt>fHT-t ^iV^5) (^^S;^^ 

[0 0 12] 

[0 0 13] 

CD 3 8it{5T-;05n- K-r^CD 3 8^://-^^^^. ^ t> ^ fl. t h y 

-So 

[0 0 14] 

Brief Description of the Drawings 

[01] CD 3 Smfe^c^^^ y^2^::*5(j-5DGGE^(Cj;§, it^H^^M 

[1112] CD 3 85t^^©^^ yy 3fCfc^tt5DGGE^&(Cj:5. itls^^^M 
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[US] CD3 8jtfK^(^^^y^^4(C*D^ft§DGGE?^iCj;§, jl^^^M 
[04] CD 3 Sit^^f^^i^ y^7jC$5ij-^DGGEfi(^J;§, itls^^^ 
[0 5] CD 3 8il{K-?-(^^^ y^8(C*5{t6DGGE?i{Cj;5, it^^^M 
[06] CD 3 Bm^^cocn^ y:/2(3:*3tt5DGGEfi{Cj;5. ^f/^^ K 
;^Lfc0S-Cfe5. 

[0 7] CD 3 Bitlg^t^^^ y>'3{^*5tt5DGGEifeJcJ;5, MS^-^^^ K 

[0 8] CDS sMi^^o:^^ yy3\cioi-f:5DGGEm^i:6. M^/^:/K 
^ - >^^!j i t § 1/ ^ b ^ ^ i 5 :^SSa^iJ co R S o v ^ T . 

[09] CD 3 8jtf5T-(7)^^ y^4{;i*Dnt^DGGE^fe^^j:5. MS'^^:/K 

[010] CD 3 8jt{5^(7)a^^ y>-4{C*5Jt5DGGE?i}C ^'^^<> 

[011] CDS 8MB^(D:^^ yyii^ioii-f^DGGEm^x^. ^"^^^y 

[012] CD3 Sftfe^Oniy y>-8{c*Dit6DGGE?i{;:i5. 

. ^Lfc0ffi-efe5o 

[013] CD3 8it{E^(Z):n^y>'3Ar g 1 4 OT r p^M^. PCR- 
R F L P Lfc'i^^^^ Lfc0®-efe 6o 

[014] CD 3 Sit^K^Ozn^ y^^7 S e r 2 6 4 L e u^M^. PCR- 
R F L P feT^^J^ L/c|gm?r^ Lfcm^Xh 6 o 

[015] CD3 8it^^(D^>'hny7-2 8G/A^^^. PCR-RF 
L P^'i-e^lJ^LyhMl:^^Lfc0ffi-Cfe5o 

Detailed Description of the Preferred Embodiment 
[0 0 15] 

[0 0 16] 

^n^h(Dt^^btix^^^o ^coM^^oc a''Mm(7)±^it. mE^m^b<DC 

©rjlAi-OV^-Cfi:. Ashcroft^cD rATP^SttK' 

Kx^mmi^^ix<f^^tix^^. ^(D^^mMK-^^^x'h. ^i 
m.. mmhicx^. tm^mm^^m^^j^^nx^^^ 69 : io6 7- 

1080, 199 7) o 
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[0 0 17] 

. ^tlX^ h^m\^m^LX\^^^:iti)mm^flX\^^ (RojasE,et 

al. , Endocrinology, 134; 1771-1781, 1994 

) 0 ^fc. 4, 5Hyy^ (IP3 

±yi^-f-tvx. I p,im'm^^'ikm^mcLx\^^^ztii^^v^^tix\^^fco 

[0 0 18] 

mm^^-oX. DNAmmm'^^:i^tl. ^(DU^. P o l y (ADP-t i 
b o s e) ^J^mm^'^mt^fh. im\^(DNAD' 

r>WMi-^t. ^'im(D4>:^v lym^mmm&TL. poiy (Aop-ri 

b o s e) ^J^mMKm^WK^^X. »F^©NAD^ 

»(D|i^^;OSi^^^-efe^r i^P^^;^^(^LTV^5 (Yamamoto H, et 
al. , Nature, 294:284-286, 1981 ; Okamoto H, et al. , 1990, in Molecular Biology 
of the Islets of Langerhans, Okamoto H, ed, pp. 209-231, Cambridge University 
Press, Cambridge ; Okamoto H, et al. , Biochimie, 77:356-363, 1995 

, NAD^ t^hf^htl^ c ABFRtm^i^X^^^^mm^^^-^tlfCo 
[0019] 

-r^c^:b^. y^yhmyy^^^^^y^^:b^hmML'tc^^tiy~Mz^n:6. Flu 
oS^ffiV^fc. Ca''(DMcliiKmBLtcmmK^^^X}-i.. cADPR«. y>-^> 
/^:/^^c7)^ ^ n y-i.;?)^^). c a''(DWclii^M^^:i\^. W^^^^mm^i:^ . 

C a^^;^ttl^S^(7)attenuation 

—Jj. rtD^^/^y'/WN^;^^© 5: ^ n y — i^;5^p3(75 I P3 
(Dmm^X^C a^'(DMil^J,tm:ih^l^^:it^^ib. c ADPR{Cj;5y:/>f/WNy 
^M(D%i:7X2-y-J>,f)^h(DC a''<Dtkli^a. I P3 

\L^^c a'^ikliit^tm^^^::t*\ :^mm^xh=5MmR'C^m^h\^^^^^ti 

fz. (Takasawa S, et al. , Science, 259:370-373, 1993 

M%'RJJn^h\Z.^'OfY^-^fltz:Lht^h (Takasawa S, et al. , J Biol 
Chem, 273:2497- 

2500,1998) . ^y7.3>m^mm^-ii\^^^^^l^^-:^Mm^^^^Z^Ca^'(D 

IbMtt^ c ADPRf::J;Si%;tbtiTV>^„ 

[0 0 2 0] 

mWlSLXm^^\-t. CD 3 8^y/-?^K(^. NAD' 
h c AD P R^^^-f-^ AD P -ribosyl cyclase 
c ADPR^SM{i-r^i^ ADPR^fe^tfe-r^ c ADPRzK^I^ 
I^^Stt^^-f^l^Sr^b^c: (Takasawa S, et al. , J Biol Chem, 268: 26052- 
26054 1993 

) , £cDc ADPRTk^Hi^^tt. 2~8mM(DATPtiJ;oT. MS^#Kji-fP^J 
NAD"^ 

. AT Pait{::'fc#bT c AD P RO^^»;6Siij]ni-5 r i 
fef^nrv^So rOATPf^iS c ADPRzK^|^^(7)?g'^Sr|fl0J-r55>^a« 
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CD 3 8^y/^^®(Z)c ADPRM-^^^fi-efe^s Lys-129^C, 

T o h g o RX^Ml^ tlX\ ^ 5 (Tohgo A, Takasawa S, et al. , J Biol 
Chem, 272:3879- 

3882,1997) „ Mm^. -f v;^ y :/M^»(7) AT P^lJtJt . ^V^=3-;^ 

CD 3 8 ^>'/^^K;6S#^-ftT.«\ c ADPR(D»(Z)^{t:fi^ ATPfCi^CD 
38^y/^^^(7)cADPR ttc^rP^J i V ^ 5 trtfeP^ $ tLt V ^ 6 0 
[0 0 2 1] 

MBhtML^ J^^:/^Vw^^y^ai3m{^. CD 3 

^Lfc (J. Biol. Chem. 270, 30045-30050, 1995) o 
[0 0 2 2] 

ATPj^ioT. CD3 8i^yy<^'S:<^c ADPR^^M^'li^^^^M^tl. ^(O'^ 
c ADPR»;55±#L. «F^(DCa'V-yl--t?fc^^^ny-i^;?)>^, Ca 

[0 0 2 3] 

|i5;^^U^i«#^:a\ c ADPRfCj;^C a'^^^mMi-oV^T. c AD 
P R J:: J; § C a '';fettl^5 y T 7 v^>^(C j; ^ C a ^'Mt^ t cross-desensitization 

j^j/]^^iy^Vy (CaM) |fe#t4y ^'^{li^^II;^^ c ADPRiSStt(DC a'^^r^ 

m^^y^^/i^xhz. A^^i$iVr/i^ymca''niiii^^y^-/^^vymitL. r 

ii{::J:i9 c AD P R^' J: 5 C a ^^^^cm^T^^^tt^Sii;!^ ^Vvn-;^gj#ici: 19 ii 
;k:Lfcy ry v?:/MCa2^^^>':tv^;6^f3. c a'^;^m^l:#®^bT'f>;^y V 

^j'-W^-S::^^. t^mt;i^*f?tt0Jfe^^J-bfc (J. Biol. Chem. 270, 30257- 
30260,1995) o ^ hl^. MmRX^M^hlts lE^-r [>^-Cfi. cADPR 
\z^6Ca'*Mlii^m^hii^iiK ob/ob -rt>;^-ett. I P3 
t^iSC a ''(Z)S^ffi^5fJfi(Cie^ 5:1^^0^ b^^t-Lfd (Takasawa S, et al.,J 
Biol Chem, 273:2497-2500, 1998 

) o poly (ADP-r i b o s e) /Ky ^y-if (PARP) 

v^-y^-^jr^/T^-Y y^^l^x ^ ^mLtc'^^:^Kio\^x. ^ h y-fhy^ hi^y\^ 

x^mWim(DmmKM\^xt&mi^^'r^t^m^^thx\^^^^t'd>h. 

y ^0^(^*5it2). ^ffllSF^(^NAD" 

^^^^#.#|3rf t)*It^tL-rV^5 (Burkart V, et 
al.. Nature Med, 5:314-319, 1999) „ ^f^f^%. NAD^ 

^SK^-rS c ADPRcom^, mf^C a2"cDii]M> ^ y >'_^?^^(^iiS^N 

^ y :/0^»ti*5v>Tfi^-efc'9 . roiiaf-CD 3 sitfe^^^v^tCD 

xj-wmh\t. 0^b^^{-LTV^;5o fcffb. CD3 8jlfe^;^\ ^m^cD^^i: 
^< Miit-CV^6^^biv^o-c. ::(DCD 3 8l{s^(D^tfK^mS^^ 

[0 0 2 4] 

mifm-^. if-Wm^lf^m-C-^^^X. ^liffl$tL#6::<^;;6S^JPJbrv^6CD3 
8:tf5^^-*5tt^m^^mSfMtoi^c^t^(^i bT. ©CD 3 8itfe^J'j;oT 
^- K^tlSCD 3 8 ^y/-^yM(^ 1 4 0#i(DTy^=¥^^^=3- K-r^§W4> 
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[0 0 2 5] 
[0 0 2 6] 

CDS 8itfe^^t/rtL;a5=f- K-r^CD 3 8 ^^//-^^Mf-ov^Tfl. -TTlc^f 

^ff^^^c^^tlTV^^ [Nata K. et al. , Gene, 186:285-292, 1997 
[0 0 2 7] 

[0 0 2 8] 

m-kmM-t^h<Dxh^. m.^^(Dmmmf)m^m. {-iEnmB^<Dm.mm) 

[0 0 2 9] 
[0 0 3 0] 

-^mn^tt. mitt^x^oK. ^i±.^xK. CD 3 8Jt{E^(c*5v^-c^m$tl 
. mmm^mim.m'^tmmmmm^hfi^m.B^m'^m±h\^x. ®cd3 

8it{s^{-J;o-C=3- K^iTbSCD 3 8^://^^ff0 1 4 0#S(Dr/^=¥::^^^ 
T s p R I \zM-rhm^\k(D^Mh L-r#^$H^) . (DIWI2 6 4#@(Diry 

8#@0^^'T:=^V{C:iot-tSjl{HT-« ^:/hn^7|Sfe^ (:n^yi/8 
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mm) i^^n^mumm r u 9 1 KMi-m^-ito^mt tT#^^ti5] . 

[0 0 3 1] 

1h-if>7^n 5/ h^i^^V^fcRFLPti^, PCR-RFLPfi. HET(hetero 
duplex analysis) D GG E?i(denaturing gradient gel electrophoresis) 
W:^ D S (direct sequence) C CM(chemical cleavage 
mismatch)^i^ GDI (carbodiimid 

modification) $ P CR?^^fflV^:^c-^IIDNAi«^«it#Sfl^ff^fe [ 

PGR— S SGP (single-stranded conformation polymorphism) 

&^ :^PJWJc:j^5V^-C«S S CP?iiV^5] > PCR/GC -clamp 

(DW^WB, flli, ^±l± (1993) ^^Mc7)ri. m\Z-^ PGR/GG 

-clamp filCOV^Tf^. Myers, R. M. , Shefi eld, V. , and Cox,D.R. (1988) in 
Genomic Analysis:A Praclical Approach. K. Davies, ed. IRL Press 
Limited, Oxford, pp. 95-139 

, P GR/GG -clamp fiSrii^-rSri ^50^ UV>o 
[0 0 3 2] 
f^:^, PGR/GG -clamp 

mit. DGGE?i {BNAmmi<Dm.B^wmmm^^-^iffc^°vr^v/vr^ 

K^VV{^*5it S > i^Sgm^^tf-«D N Aif>t 7:^V^n;^^D N AKfK- 

cZ) . D N A $ -ti:^ t D N AmmM^(D^rm\^M-5 < ^ttiit ^o^m^^o 

ffiLT. DNA(7):^Sgm^1ttfc5-r^^?i) iT^'Mi-Cfc «9 . D G G E?i (c*DJt|) 
Cii^V^fJ:^ (GG— clamp 

) i^Sgi^(Z)1^aiM^Tfe§DNA|!r>T-{-07^^tf5^^^-J;'9:^|gLfc:^?i 
-Cfe-S) [Shef ield, V. C. et al. (1989) Proc. Natl. Acad. Sci. USA 86: 232- 

[0 0 3 3] 

ioT. PGR/GG -clamp 
f*cOS:^^mi^#f^^ DGGE&{C^-f;5 [PGR/GG -clamp 
?i ^ Myers, R. M. , Shef ield, V. , and Cox, D. R. (1988) in Genomic 

Analysis:A Praclical Approach. K. Davies, ed. IRL Press Limited, Oxford, pp. 95- 
139 m^^mo^t} Mmm^^li^<^MMtfl^DNAm}i\^. GG-clamp 

[0 0 3 4] 
[0 0 3 5] 

fg^^^fl5fif^:|bnt5i^S(7)gm) ^^m-rSo 
[0 0 3 6] 
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[0 0 3 7] 
[0 0 3 8] 

[0 0 3 9] 

CD 3 Site^^f^ 

, D G G E j; 5 C D 3 8 jlfK^(7)^M(D0^ff ^txo f-, 
[0 0 4 0] 

^Vi^DNA(Z)am 

m%K'A'(y%Wm%-^(0^ / J>^Y)^K\t^ fel^^g^lj EDTA 3K^^t^K 
^^iLW$rfflV^TS^<©*tiiLS^^^bf^#. QlAamp Blood Ki 
t (QIAGEN^i) ^ffiV^T. AD N A^rtiffi LfCo 
[0 0 4 1] 

D G G E M/rffl PCR^'^^-^-jaJ: t>mtl]^#(D^^ 
t hCD 3 S^i/^-^i^M (ADP-ribosyl cyclase/cyc 
1 i c ADP- ribose hydrolase) K1~SSfe^(^J^ 
(@a^iJ#-i-l) DDB J/EMB L/G e nB a n k t^-^-<-^ 
ACCESSION D84278~84 (Nata, K. , et al. , 
) j;'9A^L)^c. 

[0 0 4 2] 

CDS 8»{ST-0#^^ yy^. PCRfe(CTiite-r§fci607'7-f-7-f^S 
{i, =r^tV-^-y7 hGENETYX-MAC {V y Y "0 —f^^^'L) f 

ill Ky ^ ^(75E^I#t-4 (K^^:/(^figiM4^ffiJt7'£<!f) ©tlSi^tt^'^'tV- 
i57-y:7 hMac Me 1 t {^if^MiryyY^±) ^f^ffl b^cio ^^{-ioT 

-^cOPCRif^T-cO^^lfi-^L/c^^JcDliSlglil^^^UfCo 
[0 0 4 3] 

rrt^, CD 3 8jtf5^(7)#:^^ y^(7)iite(CffiV^/cP CR:/7-r-^-(7)i^S 
y VI 

5' 

-CGC CCG CCG CGC CCC GCG CCC GTC CCG 
CCG CCC CCG CCC GAT CTT CGC CCA GCC 
AAC CCC G-3' (F o r w a r d : ia^lJ#-^3) 
5' -ACC GGT GCG CCT TAG TCG CCA-3' 

(Reverse : iSM#-^4) 

j:^ y^^2 
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5' -TAG ACT GCA TGT TAG ACG AGA-3' 

(Forward : ia^lj#-i- 5 ) 

5' 

CGC CCG CCG CGC COG GCG CCC GTC CCG 
COG CCC CCG CCC GTT TGG ACC TAT GAA 
TTG TTA CC-3' (R e v e r s e : ia^[J#-^ 6 ) 

5' -GAG ATG CTA AAT TGA TGT CAG-3' 

(Forward : iaM#^7) 

5' 

CGC CCG CCG CGC CCC GCG CCC GTC CCG 
CCG CCC CCG CCC GCA GCA GAA GTC ACT 
CTG TTC-3' (R e V e r s e : iE?lJ#-^8) 

5' -CCA TTC TCC AGC GTC CGT CTT-3' 

(Forward : ia^lj#^ 9 ) 

5' 

CGC CCG CCG CGC CCC GCG CCC GTC CCG 
CCG CCC CCG CCC GCA AGC ACT GAG TGA 
GTA ACG TC-3' (R e v e r s e : @a^lj#-^ 1 0 ) 

y>-5 

5' -AAA CTG CTG GAG GAT GGT GAT T-3' 

(Forward : @H^lJ#^ 1 1) 

5' 

CGC CCG CCG CGC CCC GCG CCC GTC CCG 
CCG CCC CCG CCC GTT CAC TGT GAT ATT 
TGC AAC AGG-3' (R e v e r s e : IB^'J*-^ 1 2 ) 

5' -GGT TGA TGT TTG GGG TTC TTT GT 
3' (Forward: @a^lJ#-§-l 3) 

5' 

CGC CCG CCG CGC CCC GCG CCC GTC CCG 
CCG CCC CCG CCC GTG TGG ATT GTT TTG 
TGG ACT GAT T-3' 

(Reverse : Sa^iJ#-^ 1 4) 

5' 

CGC CCG CCG CGC CCC GCG CCC GTC CCG 
CCG CCC CCG CCC GTT GTC GAG GGG GTG 
CTA GAA A- 3' (F o r w a r d : ga^l]#-^ 1 5 ) 

5' -AGA TTC ACA GAG CCC TCC AAG-3' 

(Reverse : |B^lJ#^ 1 6) 

y>-8 

5' 

CGC CCG CCG CGC CCC GCG CCC GTC CCG 
CCG CCC CCG CCC GTT AGC GAA TTG GAC 
GAG AGA TG-3' (F o r w a r d : ia^(J#-i- 1 7 ) 
5' -TCT GGG ATT GAC GTT ATT GTG G-3' 

(Reverse : @a^ij#-^l 8) 

:x.^ y^^3 
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5' -CTC CGC CAC TCT CCT GCA CAC A-3' 

(Forward : IH^iJ^-^l 9) 

5' -GGG CCT CCA GCA GAA GTC AC-3' 

(Reverse: |B^0#^2 0) 

5' -TTG TCC AGG GCG TGC TAG AAA-3' 

(Forward: |B^iJ#^2 1) 

[0 0 4 4] 

P C R 

i§-^^ y:/(7)PCRiit|JSfi. tttlibfc^V ADNAO. 5!ig/nL 
^ffiV^r. #0. 8;iM 

(dNTP) %2 0 0 ;iM RXl 3 /^/ J^^T ^ KSr^^-f?) 5 0 
(DPCREJ^lM [1 OmM Tr i s-HC iBWW (pH8. 3) . 5 OraM K 
CI. 1. SmM MgClJ 0. 5 units 

(DT a q DNA polymerase (Perkin Elmer ^t) 
^T. PCRRJt^n^t^io PCRSJ^^(Z?^#tt. 94°C-T:3 0#. 54-6 8 
"C-e 3 0 f}\ 7 2 °C-C 1 ^7^m<^^-^ ^ 4 0 lUlt 19 3g L. 7 2 ^Cl? 1 0 

[0 0 4 5] 

CD 3 85t{^^(D^:iii5' y^(7)i^ffl^lJ^^oV^T. ^^V^lfi. 15^1] 
#^1(^1~2 3 3#^-e ; ^^yy2tt. IS^IJ#-^1C02 3 4~3 6 3#g^ 
; yySlX IB^'JH^ l<D364~498#@^-e;:i^^yV4{t, IB^tJ 
#-^104 9 9-5 8 5#S*-T: ; :n^y^5«. ia^lj#-^ 1 O 5 8 6~6 5 9 
; :n^y V6fi. ia^lj#-^ 1 CD 6 60~752^S^-e;:i^^y^7{^ 
. iE^li#-^ l©753~839#g*-tr;:3i^y^/8{t, 1 (D 8 4 0 ~ 

8 9 0#B^-ei L-C^^tbTV^^o 
[0 0 4 6] 

DGGEfe^cJ:^itfe?--^m(7);^^ 

DGGEfefi, My e r s fe(D;^?iJ-t]gV^fTofCo 1-^cC^-^> Mi^^Vi^^y 
b/Ky y/VT^ K(7)f'^M{l, 1 7 7 X 2 2 Orm:ffy^M (MS^t^fc) 

?iit^ia(7)1>M;^5 3 0%l^AF^^^/^5 J; 5f-f^ft-t. j^MLfcio #^c7)ft3i©MS(Z) 
YfUit. Q%f%A^^-yyV(D^%r^^))vrx K (r^y/vr^ K: 

y/l^T^ K= 3 7. 5:1) TAE^Wt (4 OmM T r i s . 2 OmM 
-thy^^i^. 2raM EDTA, pH7. 4) t 8 0 ^-^--y ^ h (5. 

1 9MM^. 3 0%m^;^-Wt:^/VAr ^ K) ^^9%T^ y/VT^ KTAE^ 

[0 0 4 7] 

DGGE&(cj:^PCR0t)Oit{K-?^M^^ y-^^^'«. ±3Zli(DJ; 5 M# 

y^OPCR0tl (15;zL) Sr500A(L 
(D^^-yli^^L. XS^«^fflV^T^@L, lOAiL 

^^7-^ [2 0%F i c o 1 1. ImM EDTA^t/0. 5% bro 
mphenol blue^^lOmM T r i s -H C 1 ( P H 7 . 8) 

] IriP^T. Wf^%\^1zMs ^>{-5/iL ^ 

Ty°y^LfCo nMMm-t^ IXTAE^^t (I6L) ^^tfDGGEm^i?Kl& 

If (SMm) -e. ^«it^6 0°C{^i^?aL. 1 5 OV • 1 6H#rB^-ei*ll]Lfc 
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[0 0 4 8] 

rc7)j;5{-^ DGGEfif^iS. CD 3 8jt{E^(D#:i^^ y^:S.t>V>^ hn^ 

0 (^4[il) , mi^r.-^ (^5il) (Z)Sf^§yi«^^ces^^:/ Hv-^^ 

-:/?r^L. HV^^-y-efear i;6SS^^btifco DGGEifeJ^^^ttS 

aiK^m^cD^^y y-::^>'^'(Di§^. Hv-^°^-^f^. #btLfc 

[0 0 4 9] 

■^^ ^S^-^^ HV^^ — ^tT^^ffi^^X/cPGRS^^. BigDye Termi 
nator cycle sequencing Fs Ready Reac 
tion Kit(Perkin E 1 m e r 1±) ^fflV>-Cm7feMsi Lfcft. A 
BI PRISM 377 DNA Sequencer (Applied B 

1 o s y s t ems|±) ^ffiV^Tig^a^iJ^^^UfCo 

[0 0 5 0] 

^(DM.m^. m±^(Dm.'Mimxh^'yVi^iy (o com^^^y (t) 
(^611) o z.(Dct^hT^(D-m.'^mMc^v) . iiQmn(Dr%/m.\^n 

Vir^y (Thr) t'fc^). r©-i^XSmi-j:ST^ y^OSmtt^CTl^T^^ 
V^r <J;^spjfj;^.j-f^ofco o^f9, ::(D3 4 8#g(7):^K{-:Jbnt^. C;0^bT-- 

>- Y^^^-l^-»W^t^1t.>mW-\^^\^X\t^ C 3 4 8 T^M(7)-^^n^^f2^-efe 
[0 0 5 1] 

mM'^i^'O. 1 4 0#g(DT^y^J^^1-5=i YVt^CQQi)^hi:GG\zM\'C\. 

. -^(Di^m^ r(7)i 4 o#@(DT^ ym;a\ r/^^':=^^ (Arg) ^^bhyy^b 

yM:$5g|^-f-5^ V^t:)i^5^;^ir>';^^M(^Ar g 1 4 OT r p^MT^fci^^ A 
r g 1 4 0 T r p ^^©^t" n^'^#:"efeofc:o 
[0 0 5 2] 

^O'^^. 4 1 8#i(^i^St LXT(DWm^hfl. Argl40Tr p^M 
cD;^^^^#:-efcotc (^8111) „ 
[0 0 5 3] 

:n^y^4l^. M^^-^^ KV^^-:/(Z)^Hti$tifc{@#:(^-^fi. 5 0 4#cDit 
Sic, S=^Mc^i^SiB?iJ-Cfe5Ac7)ffe{cc;0S;^tli$n> ::(7)A;0^bCc7)-|^Sg 
^iCj;!9. 1 6 8#B(7)T^ yM(->?j-1-5^ K^^\ AT A^^hAT CKmtl^ 
X\^^^^t^m'^^flfc (II9I1) o ±fEc7)5 0 4#g(Z):SSi-*5it5^ At^h 

c-^(Dnm^^^ s nm-t^ i e sm^^^r^/mit. ^yn^^/^ die) 



11 



IttB^tLfcjif*:^. A5 0 4 C^M^^-rn^^f^-efcofco 
[0 0 5 4] 

^^y:/4fc, W^/<y'^^<^—y±m^h^f^^b-l5<Dm^\^. 5 0 4# 

LTC(7)^;a5^^^s6p3tl§^ A 5 0 4 C^M(7)/}>^^^#:-efco:fc (H 

1 OH) o 

[0 0 5 5] 

^i^yV7{^. M^/^^ HV^^->^(^^m$tifc|a#:«. 7 9 1 # g 

T^y^^^iryy (Ser) ii^hnA'yy (Leu) t^S^ tTV^S r i 

6 4mn(DT ^ /m^U^f)^^^T^. Ser264Le u^^M(75-^x 
[0 0 5 6] 

z^^yySlZ.^ m'^^<y}'^^<^-y(D^lii^fl^t^BPfl^. CD 3 8 5tfH^(7?m 
y 8 cD±rjf f^lSg-rS^ ^ b n y 7 {CSoV^T. y ^ 8 (7);^7°7^ v^^^^ 

'e^^n?)^>'^l=^^^7coia^|J(cfc^v^T3 9#a(7)i^s) sf^M-efesocD 
mKAimm^thfc (1112111) o 0^19. rtz^^^^y^-sfc^b^v^T^tb^tLfc 

-r^t^mi^. G;0^bA--(Dig£(^gife;OS^CTV^5^^ha:/7-2 8 G/A^ 
[0 0 5 7] 

IcHUTfi. 2-D<D^:^±y^^^Xh^. yv2>(DKx g 1 4 OTr 
^<i^ni^y^7(DS e r 2 6 4 Le u^Mtt. hhXzM^^^^'^T ^ 
-^^LhXC^^^ CDS 8^$^W^^®(D«^cMS^^C^-&^i#X.btt§o * 
%^ Argl40Tr p^M^tiOCDS 8^^/-^i^^fi. ADP-r i b o s 
y 1 c y c 1 a s e ^D^c y c 1 i c ADP— r i b o s e (c AD 

PR) hy d r o 1 a s e itt^;^^ i (CffiTLTV^^^c (Diabetologia 1998 
41:1024-1028) , 

[0 0 5 8] 

S e r 2 6 4 L e u^^J^loV^-Cfi. r (Z) 2 6 4 #(^T ^ 7 ^^^t?. 
V^<o^^©T^ y^;6^f3^^5^:^:d\ CDS 8 ^ y/^^^;0S^^fgt4^^^f-f-5 
^J-^ ^(OSSi^^SNAD' 

#@(7)T^ y^Sr^tplBJ^cT^v^-ftL^^or ^ y^;5\ m(©T5 y^{cgmuf-c 

DS8^w>^Kf^. ^(D^^^S'l4^5f£T-t?);5\ X{i^t3n§^c7)t%x.fetL 

So 

[0 0 5 9] 

y(yYnyi -2 8G/A^M^^^ mR N A^cT^y^T'y-l' V^^^B^^D 7 U T— 

-rSi^iO^tLfc [»^^ (T) %m'C^¥\K\ o J;oT. ^>'bn^7-28 
Q/hM.mt. CD S 8mRNA(7)^^{3:.^#^:S.{J^L. rtL^-J;'9. M^^^^ 
fe5V^ttM^mRNA;6^'^J^g$nTV^5^rtM'|4;a5fe5„ 

[0 0 6 0] 

C D 3 8 itf5-?-^^m(Z)M)tMiT 
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2 (DC 3 4 8 T^M. y V3 C9A r g 1 4 0 T r p y^yA(DK 
5 0 4 C^M. 3i>57y^7(7)Se r 264Le u'^M^ S.t/^ f n V 7 - 2 8 

^!±5?l«^tri;b^1^f^bfCo ^c^^^, SS^O^^M. y ^ 3 (DA r g 1 4 0 T 
r p^M> ^^y^7(DSer264Le u^^M^W h n ^ 7 - 2 8 G/A 

. ^(7)^IJ^(-fi. PCR-RFLPfi^ffiV^fc:o ^fd, rn^ y 2 (DC 3 4 8 T 
^^^1^31^ y;/4(DA5 0 4 C^^M^i^ tuK&b^cPCR-DGGE^S^Cj; 19^ 

[0 0 6 1] 

j^yyy3Argi40Tr p^^mtp^mfe 

SrfflV^T. |B^IJ#-^1 9:S.I3^2 0(Z)::^-y =^'^^^7 i/;^^ JiK6(Dr^ 

PCRHj^:^ffV^, @^(7)3 8 lbp(DPCRM^Sr#fe. r(7)10;iL 
(DPCRMtI^^ $'JPI^i^T s pR I (New 

England BioLabs|±) 2. 5 units 
T\ <6 h^Z-^-m^WlMM.-^X.fzM.. 3%T;^fa-y^TmM^*»J%tTV>. y 
>'3Argl40Tr p ^^(D^tb^ b/^o -ff^^^, S^^M(7)#'^. 3 8 1b 
p(Z)DNAi^;^"tt^ 3 1 1 b p i 7 0 b p(D2 0(Dif^t^^ir^ti5^\ Arg 
1 4 0 T r p ^MSr^-f"5^^. 228bpi83bpi70bp(D3 ocDifr^t 
Mi)r$ti5ri{3:J;i9^J^$ti.5 (Ml 30) o 
[0 0 6 2] 

J^yy^7Ser264Le u^^(7>^ajfe 
^4tiiU/c^V ADNAO. 5aL 

;?)5 3%(::/^5J; 5f-^/^i»T^ KSrJnx.fcPCR^Itl:\ i:^z6(7)ri<. PGR 

E^^^TV^, @e^(D2 7 4bp(DPCR0i^^#fCo r(7)10;iL 

(DP CR^i^^. $IJPS^^T a q I (New England BioLabs 

^fc) 5 units 

X\ 6 5°C-e-M«a^bf::^. 3 %T;^f n-:^-eeMt^ii]$rtfV^, y 
^7Ser264Le u ^^(D^^fil^ -T^^^t^-^^ ^^M(D#'^. 2 7 4 b 

p(DDNAifr>T-{i. 1 4 9 b p i 1 2 5 b p(D2o(Dif>^"{-■^if$i^5^^^ Se 
r 2 6 4 L e u^^^Sr^-r^m-^. ^< ^if $tLJ'c^V^^ i {;i i9 f J^^tl^ (M 

1 4E1) o 

[0 0 6 3] 

^>-bPV7-2 8 G/A^^m(D^ajjfe 
tfittibfd^V ADNAO. 5/xL 

^5 3%{C/£5i5(-^/^i^T^ K^APx.fc:PCR|^?^^\ ±a!(Z)r^i<. PGR 
Si^^^ffV\ @6^(D2 9 7bp(DPCR0#»^#fc:o ^(DlO/iL 
(7)PCRMtf^> 0JPS^^T r u 9 I (P r o m e g a &) 2units 

n^7-2 8G/A^m(D^m^Ufc. -f/^t)-^. if^^iy(D^^. 2 9 7 b p (D 
DNAif>T-«^ ^<^if$tl^=?V>^\ hny7-2 8G/A^M^^1-^# 
-^^ 2 2 Obpi! 7 7bp(D20(7)|ff;T-Mir^tt5r ^{-J; "9. ¥lJ^$tl^ {%\ 
5 111) o 

[0 0 6 4] 

#iti^?--^m(DaimMit 
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^(Dite^'^^^^ft 0 . 8 roTfeofCo ^^y^3Argl40Trp 
^ -v^n^'^#:;5S2 7M (2 7M/7 5 7M) f-, lU^^MtT^^^^-^f^^S 1 M ( 
lM/7 5 7ffil) -^r^jf^H^^MttS. 7%-t:-fcofCo V 

>'4(^A5 0 4 C^MJ^s ^Tn^'^#::^S5 8f!l (5 8^!j/2 4 0f0 ^ IH^^ 

(D/j^^^-^^^Mfj (4M/2 4of!j) i^^^m^^^ta^ix. wMB.'^M.mm.^ 

f^2 5. 8%-efco/Co ^y y^7 S e r 2 6 4 L e u^Mfi, --^n^^'^;^^ 
9M (9M/7 5 7M) JC^m^n^ ^(75jtf5^'^^^it{^ 1. 2%-efcofco 
^^hny7-2 8G/A'^M«. n 9 M (9^!j/'7 5 7M) (-It 

[0 0 6 5] 

#^S^#2 0 5f!l^if|lfLfcir6. 3iyyy3Argl40Trp 
-^7^n^^#:^^3M (3M/2 0 5M) ^C, ^ h n 7 - 2 8 G/A 
^^^fi, ^xn^^#:;55 2l?!j (2M/2 0 5M) fJl^m^H. ^yy^7Ser 
2 6 4 L e u«Sr^-t-5t)(7){t. 2 0 5M(^«^^S¥f-«^^fe ^^tL^i^^ofc 

[0 0 6 6] 

^fc, C 3 4 8 T^m^^-t-^^^n^'^^2fM(D5 -fe^ 1 f^Jfi. A5 0 4C 
^^cD^rn^-g-fjIsr-efcDs ft&(7)lMtt^ A 5 0 4 C^^M^^^i^ f^H^c^V^if^M 
(D:^SIB^iJ-Cfeofc„ ^ LT. 5 8M(7)A 5 0 4 C^^M-^x ng-^^rcT^ 5 5 
7#iJ{i. ^(D^%^^-^\^X\^flfi^^f^. -tfSif)^. C3 4 8T 

So 

[0 0 6 7] 

^ >'/^y S-efc 6 C D 3 8 ^ ://-^y MS: =^ - K-r§m^^(^^MSr^?tff 

\^Xs :i^yy^^3Argl40Tr p^M> ^yy:/7Se r 264Le 

yhny7-28 G/A^M^^1"5a{5^^M<©MStt> 6 . 1 % (4 
6^!l/7 5 7#i|) ■T?fcf9. rtltt. «m^lraS¥{-*5ftS±tE3tf5^'^m(7)Mit;5S 

2. 4% (5f!|/2 0 5f!l) Xh^(D\Z.\ic^^}l. mhtA-c-mmM-xh^^hi)^ 
5^ f =3 :/ K y TjtfK^m^^#:(^«is^\ «l^:^sS¥{-*5v^TI^2%-efeSiv^ 

5l§m^M^Si. CD 3 8^^/-^^^^^- K-rSjtf5^<Z)mS(DMit:i\ H 
S^SI(-*5V^T6. l%-efe5^V^5 CD 3 8m{h^(Z)M^«, 

J66wi{^j;i9. ±tB(7)3Soitfe-?'^^(7)aiMS;i^:g{-M-t5-^> feS 
V^ft. ±fE(^3®(^jtfH^^mJi^^(75CD 3 8me^(DjtfE^'^m;^s^tli$tl5 
CD3 8it{5^^#:omS(-J:6l|M-)^S#(^#Smtt^ 

< . C D 3 8 ibri^x.S^.J;f^j:'9. H^^Js^^^P^H^O^ 

[0 0 6 8] 
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